Conformational and functional studies of a cytosolic 90 kDa heat shock protein Hsp90 from sugarcane.
Hsp90s are involved in several cellular processes, such as signaling, proteostasis, epigenetics, differentiation and stress defense. Although Hsp90s from different organisms are highly similar, they usually have small variations in conformation and function. Thus, the characterization of different Hsp90s is important to gain insight into the structure-function relationship that makes these chaperones key regulators in protein homeostasis. This work describes the characterization of a cytosolic Hsp90 from sugarcane and its comparison with Hsp90s from other plants. Previous expressed sequence tag (EST) studies in Saccharum spp. (sugarcane) predicted the presence of an mRNA coding for a cytosolic Hsp90. The corresponding cDNA was cloned, and the recombinant protein was purified and its conformation and function characterized. The structural conformation of Hsp90 was assessed by chemical cross-linking and hydrogen/deuterium exchange using mass spectrometry and hydrodynamic assays, which revealed regions accessible to solvent and that Hsp90 is an elongated dimer in solution. The in vivo expression of Hsp90 in sugarcane leaves was confirmed by western blot, and in vitro functional characterization indicated that sugarcane Hsp90 has strong chaperone activity.